A novel mutation impairing the tertiary structure and stability of γC-crystallin (CRYGC) leads to cataract formation in humans and zebrafish lens.
Congenital cataract is one of the leading causes of human blindness. In this study, we identified a novel, heterozygous c.385G<T mutation in CRYGC that resulted in the substitution of a highly conserved glycine by cysteine at codon 129 (p.Gly129Cys) in a three-generation Chinese family with autosomal dominant congenital nuclear cataract by sequencing candidate genes. Using zebrafish as a model, we demonstrated that γC-crystallin p.Gly129Cys mutant caused the vacuole and the incomplete denucleation of lens, recapitulating the cataract phenotype in human beings. Molecular modeling and spectroscopic studies indicated that the mutation impaired the tertiary structure of the protein by modifying the H-bonding network in the C-terminal domain. The mutation led to a dramatic decrease in the thermal stability of γC-crystallin, and a significant increase in the propensity of aggregation when subject to storage at high concentrations, heat, and UV- irradiation stresses. Taken together, these results indicate that a novel γC-crystallin p.Gly129Cys mutation impaired the tertiary structure of the protein and caused cataract formation, which provides a new insight into how the mutation may affect the γC-crystallin structure, stability, and function. Our study also highlighted zebrafish as a valuable model tool for studying congenital inherited cataract.